A platelet-rich clot at the site of severe coronary stenosis, plaque erosion, or a recent plaque rupture is the common etiology of acute ischemic syndromes. Thus, antiplatelet therapy is the cornerstone in the management of these conditions. Aspirin in a dose ranging from 160 to 325 mg once daily should be administered to virtually all patients. In patients with severe disease, particularly those who have no acute angiography, clopidogrel (Plavix, Bristol-Myers Squibb/Sanofi Pharmaceuticals) in a dose of 75 mg once daily should add to the benefit of aspirin for up to a year after the event. Clopidogrel also is an alternative to aspirin where a true aspirin allergy exists. Intravenous platelet glycoprotein IIb/IIIa receptor inhibitors demonstrated a robust benefit when used in conjunction with coronary intervention and thus far have no role in medical therapy alone. Oral platelet glycoprotein IIb/IIIa receptor inhibitors are of no clinical value.
INTRODUCTION
Acute coronary syndromes are a group of closely related diseases that share a common pathophysiologic process. Whether it is a non-ST segment elevation myocardial infarction, a new onset angina, or accelerated angina, plaque rupture is the likely culprit. A platelet-rich clot is formed when platelets interact with the tissue factor, among others, at the site of the plaque. The sudden decrease in lumen size may result in significant ischemia (unstable angina), or even necrosis (non-ST-elevation myocardial infarction). Prevention of platelet aggregation was the focus of investigation in the last few decades, as it may abort the ischemic cascade. The focus of this review is the various drug groups that decrease platelet aggregation, and may have a beneficial role in the treatment of acute coronary syndromes. Specifically, aspirin, thienopyridines and platelet glycoprotein IIb/IIIa receptor inhibitors will be discussed.
Asprin
Aspirin therapy has long been recognized as an effective tool in the management of patients with unstable angina. Studies have shown a 40% reduction in combined events of non-fatal myocardial infarction and death. 1 The Second International Study of Infarct Survival (ISIS-2), was a randomized trial of IV streptokinase, oral aspirin (160 mg of aspirin a day for one month), both or neither, among 17,187 cases of suspected acute myocardial infarction. 2 The aspirin group had a 23% reduction in 5-week vascular mortality, a hard endpoint. The magnitude of benefit was similar to that of the thrombolytic therapy. The benefit was additive when both drugs were used. The beneficial mortality effect was also apparent on longer follow-up. In that particular study, the aspirin tablet was chewed to provide rapid onset of action. No notable side effects were noted with major bleeds being evenly distributed between the aspirin group and the placebo. More recent studies confirmed the magnitude of aspirin benefits and suggested a time-dependent benefit. 3 It is thus recommended to use aspirin in various presentations of acute ischemic syndromes in a dose that is at least 160 mg, preferably 324 mg, to be given as early as possible in a chewable form. A trial has not been conducted that directly compares the efficacy of different doses of aspirin in the management of acute coronary syndromes.
Aspirin blocks the action of both cyclooxygenase (COX)-1 and COX-2. 4 Inhibiting COX-1 leads to inhibition of platelet adhesion and aggregation, and aborts the malignant cascade that is triggered by plaque rupture. COX-2 inhibition, with its anti-inflammatory effects, decreases vascular inflammation at the site of the plaque, and that, in turn, reduces mononuclear cell infiltration and enhances plaque stability. 5, 6 A recent study by Altman et al. demonstrated that Meloxicam, a preferential COX-2 inhibitor, was associated with a significant reduction in recurrent angina, non-fatal infarction and cardiac death in acute coronary syndromes. 7 However, anti-inflammatory drugs that act with different mechanisms were of no benefit in treating ischemic syndromes. [8] [9] [10] [11] [12] [13] Thienopyridines Ticlopidine (Ticlid, Roche Pharmaceuticals), a thienopyridine derivative, is an antiplatelet agent that blocks platelet activation by affecting ADP-dependent activation of the glycoprotein IIb-IIIa receptor complex. It emerged as an alternative to aspirin in those patients with true aspirin allergy, in patients with aspirin resistance, or in those patients who cannot tolerate aspirin. Its use was limited by an incidence of 2.4% of severe neutropenia, more frequent occurrence of drug rash, and the recent association with a thrombotic thrombocytic purpura-like syndrome. Clopidogrel (Plavix, Bristol-Myers Squibb/Sanofi Pharmaceuticals) is another thienopyridine derivative that is chemically and pharmacologically related to ticlopidine with a more favorable side effects profile. It is administered as a single daily dose of 75 mg. In the randomized, blinded trial of Clopidogrel vs. Aspirin in Patients at Risk of Ischemic Events (CAPRIE). 11 Patients were randomized to aspirin (325 mg once a day) or clopidogrel (75 mg daily). The study population of 19,185 patients had either a recent myocardial infarction, a stroke, or symptomatic peripheral vascular disease. The study population was followed for up to three years. Combined adverse vascular events were 5.32% in the clopidogrel group versus 5.83% in the aspirin group, a statistically significant difference in favor of clopidogrel in patients with recurrent incidence of myocardial infarction, a recent stroke and symptomatic peripheral vascular disease. Side effects, including major bleeding and neutropenia, were comparable in both groups. The study proved that clopidogrel is an excellent alternative to aspirin in patients with contraindication to the drug, particularly true aspirin allergy. Would adding clopidogrel to aspirin have an added clinical benefit?
The CURE study (Clopidogrel in Unstable angina to prevent Recurrent ischemic Events) 12 randomized 12,562 patients with acute coronary syndrome to aspirin alone, or aspirin plus clopidogrel. Combination therapy had less cardiovascular death, non-fatal myocardial infarction and strokes than aspirin alone (9.3% vs. 11.4%, p<0.001). Combination therapy, however, had more events of major bleeding (p<0.001).
Lessons learned from the CURE study x Adding clopidogrel to aspirin has an added benefit only in high-risk patients with acute coronary syndrome. In the first 3,000 patients the inclusion criterion was chest pain with history of coronary artery disease. The event rates were low, as were the group difference and the rest of the study. Only patients with ischemic electrocardiographic abnormalities or elevated cardiac enzymes were included. In the low-risk population of acute coronary syndrome as the initial diagnosis, adding clopidogrel to aspirin is not routinely recommended. x In the initial study design, only 9,000 patients were targeted for enrollment. Due to low event rates the enrollment was expanded to 12,500 patients. In the contemporary management of acute coronary syndromes, patients who will have definitive therapies, such as complete revascularization, should not be expected to have a substantial benefit from clopidogrel therapy. x The main impact of clopidogrel was in preventing myocardial infarctions. There was little benefit as to recurrent and refractory ischemia. The drug should not be looked at as a magic bullet for treatment and control of frequent anginal episodes. x The benefit of clopidogrel was apparent only a few hours after initiation of therapy. If a decision is made to add clopidogrel, it should be started as soon as possible with a loading dose of 300 mg given orally. Currently, some centers in Europe use 450 to 600 mg. However, evidence-based data does not support such a loading dose as being more efficacious than 300mg. x Excess bleeding did not occur in the subgroup of patients with acute coronary syndrome that had coronary artery bypass surgery. There was no excess bleeding in this subgroup of patients. x Patients at high risk of developing bleeding complications should avoid combination therapy. x In subgroup analysis, older, female patients benefited less. Further confirmation from large prospective studies is necessary due to the known inherent risk of subgroup analysis.
The percutaneous coronary intervention cure study Two thousand six hundred fifty-eight patients with non-STelevation acute coronary syndrome were assigned to aspirin or aspirin plus clopidogrel, before coronary intervention. 13 Stented patients had open-label clopidogrel for 4 weeks. Blinded randomization was continued for about 8 months.
Clopidogrel patients had less cardiovascular events as compared with aspirin alone. Patients considered for acute intervention will benefit from pre-treatment with clopidogrel combined with aspirin because of the synergistic or added effect. Since intervention mitigates the compromised flow through the diseased coronary artery and since that occurred in both groups of drug assignment, it suggests that the observed benefit is occurring from other coronary variables, but not treated plaques.
Platelet glycoprotein IIb/IIIa receptor inhibitors
These groups of drugs had been tried in acute coronary syndrome patients undergoing percutaneous coronary intervention, in patients presenting with ST-segment elevation myocardial infarction undergoing primary intervention, and as a primary medical treatment for patients with acute coronary syndromes.
The majority of the studies with this group of drugs were done to investigate their role as adjunctive treatment during percutaneous coronary intervention (table 1) . [14] [15] [16] [17] [18] [19] [20] [21] There was a robust benefit noted with all studies and they are recommended in patients undergoing intervention, particularly in high-risk patients. The benefits derived from these platelet receptor blockers are evident in patients distant to receive definitive treatment with coronary intervention. In the Global Utilization of Streptokinase and Tissue Plasminogen Activator for Occluded Coronary Arteries (GUSTO IV-ACS) study, 24 7,800 acute coronary syndrome patients who were not undergoing early coronary intervention were randomized to abciximab or placebo. There were no clinical benefits seen in the active treatment group.
Oral platelet glycoprotein IIb/IIIa receptor inhibitors
Two large-scale studies tested the oral agents, xemilofiban and orbofiban. The studies were generally negative, with only marginal benefit in those patients undergoing coronary intervention (unpublished data). These oral agents are temporarily suspended from further development.
CONCLUSION
Antiplatelet therapy plays an important role in the management of acute coronary syndromes. Aspirin should be administered immediately in a dose of 160 to 324 mg, in a chewable form. In the case of aspirin allergy, an alternative therapy is clopidogrel in an oral loading dose of 300 mg, followed by 75 mg daily.
Adding clopidogrel to aspirin therapy should be considered in high-risk patients, particularly if coronary intervention is not planned. It should be continued for at least 1 month. Longer periods of up to 1 year will also give benefit, however the economic impact of this is still not clear.
Intervenous platelet glycoprotein IIb/IIIa receptor inhibitors have significant impact mainly if used in conjunction with coronary intervention. This is of importance in high-risk patients, particularly in those patients with elevated troponin.
